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ABSTRACT

Epidemiological study of suspected cases of leptospirosis in

39 provincial hospitals in Thailand during January 1968 - December 1968

revealed 197 positives out of 1, 377 cases (14. 3%). Common Serogroups

were L. icterohemorrhagiae. L. auturnnalis and L. wolffli. However, in

Bangkok Hospitals leptospirosis batavi.3 was common.

Arnnual variation of human leptospirosis irn Thailand (residual

antibodies survey) was studied for the third cowusecutive year and the

results indicated that the incidence was slightly increased (fromn 416 to

be 6% and 9% respectively.)

3urveys of leptospiral antibodies in Umong Canton (an endemic

area near Chiengmai Province) revealed that the area was dtill

considered to be an endemic area of leptospirosis.

The correlation studies at Pitsanuloke Province enabled us to

find out an endemic area and revealed five leptospiral serogroups we:re

prevalent in Pitsanuloke Province.

9 The dried blood filter paper method was experimentally studied

and the results reveiled that it was reliable and practical for diagnosis

of the disease in suepected cases from provincial areas.

In animal experiments, L.javanica ,Bangkok) L.icterohemiorrhagiAt:

(Utthradith) and L. akiyami A (Uthaidance) were all proved to be of high

virulence to hamsters.

There were at least 20 serotypes of pxthogenic leptospirae so

far diacovered from Thailand and belong to 1Z serogroups.
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STUDIES ON LEPTOSPIROSIS IN THAILAND

A. Fuman Leptospirosis

1. The incidence of leptospirosis in suspected cases in

the Bangkok Area.

2. The incidencc of leptoepirosis in suspected cases in

the Provincial Areas.

S3. Annual variation of human leptospirosis in Thailand

(continued).

4, Surveys of leptospiral antibodies in an endemic area

of Chiengmai Province.

5. Studies on correlation between human and animal

leptospirosis.

6. Histopathological Studies in Leptospiral Hepatitis.

B. Leptospirosis in Animals

7. Leptospirosis in rats, dogs and swine in five different

parts of Thailand.

C. Laboratory and Experimental Studies

8. Pathogenesis of Leptospirosis javanica, icterohernorr-

hgja and akiyarni A.

9. A comparative sýcrologic.-l investigation tor the use of

filtcr paper as % transport medium.

10. Pathogenic leptospirac discovered from Thailand.
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A. HUMAN LEPTOSPIROSIS

1. THE INCIDENCE OF LEPTQSP RSIS IN SUSPECTED CASES

OF BANGKOK AREA.

During the past year (1 January - 31 December 1968)

hemocult~ares and serological determinations in suspected cases from

1C hospitals in Bangkok revealed che following results:

(1) Hernoculture

Hemocultures were performed in 41 cases with three

positive results. The causative organisms were L. bataviae in two

cases and L.javanica in one.

(2) Serologica! studies

Agglutination tests were performed in 514 specimens

1432 cases) with 37 positive result-. The serogroups involved were:-

22 L. bataviae, 5 L.javanica, 3 L. australis, 2 L. cani l1L•autum_-

nalis, 1 L.hebdomadis, 1 L.icterohemorrhagiae, 1 L,jpc•mona and

1 L.pyrogenes.

Summary and conclution

In comparison with th2 last year, the numblers, nf poqitive

hemoculturow xnd n zientihvt~on@ from suspected cases ca Jeptoapirnsis

in the Bangkok area were slightly decree-, The oerog-.,.p* involved

in both periods were almost the svme. L. b.taviae was th4 most prevalent

serogroup in the B3Angkok area responsible for leptospiros a in man.



2. SEROLOGICAL STUDIES OF SUSPECTED CASES OF LEPTO-

SPIROSIS IN PROVINCIAL HOSPITALS BY DRIED BLOOD ON

FILTER PAPER. A FOURTH YEAR RECORD.

During the: past twelve months (January-December 1968),

1, 642 specimens of dried blood on filter paper (1, 377 cases) from 39

provincial hospitals in Thailand and some Ihospitals in the Philippines

and Singapore, wire sent to our laboratory for determination of

leptospiral antibodies. Of the 1, 377 suspected cases, 197 gave positive

results (significant titres of over 1:100). The serogroups involved were:

44 L.icterohemorrhagiae, 39 L. autumnalis, 29 L.wolffii, 20 L.bataviae,

15 L. grippotyphosa, 15 L. hebdomadis, 11 L. australis, U1 L. pyrogenes,

7 L. javanica, 5 L. canicola and 1 L. pomona.

Summary and Conclusions.

Compared with last year, the number of specimens and

positive cases decreased considerably. The most prevalent serogroup

encountered during the year was L. icterohemorrhagie, where am in 1967

L. a-utumnalis predominated. L. wolffii was also mor, prevalent in

the current year than in 1967.
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3. ANNUAL VARIATION OF HUMAN LEPTOSPIROSIS IN THAILAND

From our previous report (Final Progress Report No. II)

the variations in incidence from year to year were obvious. In 1964 the

incidence was 'airly high in all pai ts of the country (an avera,, of 27%4),

but in the past two consecutive years of 1966 and 1967 the incidence were

markedly decreased. (to be 4 and 6%6 respectively)

During 1968, we have continued our studies for surveying

the reoid-aal antibodies in general population with the following results:

Surveys of 1968

Part No. of No. No. % Serogroup Involvedr provinces examined positivt positive J

111, 10B, 6Au, 6J, 5Ak,
Central 10 1096 61 6 SPy, 5W, 4C, 4G, 3Po, 2-H

N-rth I 8 608 82 14 31W, 191, 7Ak, 6B, 5J, 3K
_ _y, 3Py,_ Z.Au, 2G, IC

Sout'h 9 547 44 8 10B, 81, 8W, 4Ak, 4G, 4P-1
2C, 2H, 1J, 1Hy

N-eastI 7 ' 393 3,19 9 101, 7Au. 7G, 4Py, Zbk, IO

I I 1H, 1J, 1W.

East 5 415 40 10 91, 7H, 6Ak, 4Au, 4B,
I 3G& 3W, ZPo. IHy. IPy

-5?71, 48W, 30B, 24Ak, 20G,
5 parts 39 3059 261 9 19,'Au, 17 Py, 15H, 13J, 8C,

I •SHy, SPo.

Ak a xiklysini A. Au a australis. B v b&taviao. C a Canicols.

G a grippotyphosa, H z hebdomadis, Hy v hyos. I - icterohrmorrhn

giae. I A; JavanicA. Po : pomonn, Py m pyrogen~e xnd W = wolffii.



To compare with the resu~lts of the past two years, the

results of 1966 and 1967 were shown balow:

Su~rveys of 1966

Part P-oicsexarn-inc-ýrn~v -nstv kie-ogroup Birolved

Central 10 ?I 16 r 5 15, ZB, 21-?, 2P,;, 2W, 11C,

Nrh ! 8 548 33 6 1ll, SAk, SG, 3Aix. 3W, ?J
SorUh 4 IB, 1C, IIH, lPy.

413 K 4117y, 3B3, 20, U, I~ W.
N 12: ZJ,, lAu, lPo, 'Ply.

Eact~r 23 T O, 1 H W. Iii.

5±tr3 Z18 t3W,1 16B, 9h. 8G, 8FI,

3W, 42t,5J, 4A-a, ZC, 1"

S~0 f 1"67

Part ~ c:exrinŽ Serogzoup In-olved

C trl 10 686~ 3 0 ' ICI. 4. 4PY. 3B, 3WV.

I 1~, ~u,13,1WiHY, P'

North 8 7 6 8i? 4Hi, 4Hy: 4j, 4W, 3 L

Southi 6- 7 ~j: -1 __

C,-v 2J, 4W, Ilk, IPe,.

5i' . I43I ZW, 711, 14C. 13 r.3
5 6 lIIIy, 10G., 9J, 7Au, 6 4y,



Discussion and Conclusion

From the results of our studies, the incidences of

leptospirosis during the past three consecutive year3 (1966, 1967, 1968)

wert: considered to be low as compare with the year 1964. The serogroups

involvcd were a3lo of interest. L.icterohemorrhagiae was the most

common c:ýganisms throughout the past three years, and L.wolffii was

markedly increased in the past wvo years (1967-1968). The reasons of

the fluctuations of these incidencos of leptospirosis are being sought out.

4. SURVEYS OF LEPTOSPIRAL ANTIBODIES IN AN ENDEMIC

AREA OF CHIENGM.,I PROVINCE (UMONG CANTON)

In the year 1965, we reported the findings of leptospiral

antibodies ,-.mong the general population of Chiengmnai Province (North

Thailand) and the villagers of Urrong Canton which was considered to

be an endemic :area of leptospiro'si. %J. of Med. iss: of Thailand.

48, 223, 1965. The findings revealed that 37. 0, of general population

:)f Chieý'rnai gave positive reactions with their titers ranging from

L-00 t,-) 1:3, 000. L. icterohemorrhagiac waj the rost commrvon serotype

found in this province (most of the patients admitted into the Chiengmai

Prnvinci,,l Hospital were found i.1'o sufft red from L. ictorohemorrhagiae.

From Urnng Canton, -n -re n-.rby Chiezigmai (10 miles 2way), the

finziin:i; revealed 65. 21 of the f,%rmcer.-'veto positivo, mnost of which

hid the ntbdis angainst ,. rippotyph nd L.j-%vanica.



Two years later, we repeated our studies in Umong Canton

and found that the incidencc was decreased considerably. (The same

as general survey in all parts of the country). The findings revealed

only 16.6% of positive reactions among those farmers. Most of them

had the antibodies against L. grippotyphosa and L. javanica which were

the same serogroups obtained from the first survey.

In November 1968, we tried to study leptospirosis in

tTrnong Canton again with the following results:

Out of 48 blood specimens examined, 13(277%) were positive

with the titers ranged from 1:100 to 1:300. Of the total 13 positive cases,

3oven (53. 87) had the antibcdics against L.javanica, four (30. 8%)

-ý.gainst L. icterohemorrhagiae one (7. 7%) against L. australis and

L ritrpotyphsa

We have also studied in the general population of Chiengmai

Pr.wvince -.t the same periode of tinme with the following results:

Out of 88 blood specin-mens examined, 7(8%) were positive.

Six had tht antib-'dies against L. wolffii and one had the antibodies

>l,,tinst L. bataviae.

V--i. 3cflssion

Our findings rcve.l-d that the incidence of positive

lIptospiral nntibndics in Chiergmai people (8%) was markedly decreased

in crnmparison with the first survey (37%). The leptospiral scrogroups
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involved were also different. Among the farmers of Umong Canton

the incidence was also marked decreased in comparison with the first

survey. (from 65. 2% to be 27%6). However, the third survey was

slightly increased in comparison with the second survey (from 17% to be

27%4). L.javanica was still the most common serogroup found in such

area, while L. grippotyphosa was markedly decreased.

Conclusion:

Leptospiral antibodies survey in Chiengmai Province and

Umong Canton were again studied. The results indicated that the

incidences of leptospirosis both in general popula'ion of Chiengmai

Province and in the endemic area were markedly decreased. The

leptospiral serogroups; involved in Chiengmai Province were also

different from the first survey. Umong Canton was still considered to

be an 2nde•mic area of leptospiroris, the incidence of which being

27% as compare with that of Fbl in downtown area of Chiengmai



... 1dip

5. STUDIES ON CORRELATION BETWEEN HUMAN AND ANIMAL

LEPTOSPIROSIS AT PITSANULOK PROVINCE

Pitsanulok Province is about two hundred and fifty miles up

north from Bangkok City. From July to October in 1959, over twenty

cases of leptoso..rosis were reported from Budhachinaraj Hospital of

that province, and in the year 1966 over sixty cases were reported again.

In 1967 our team started investigation on leptospirosis in rats, dogs and

swine of Pitsanulok Province, and found a fairly high incidence among

the animals of that province. During September and November 1968

we studicd on the correlation between human and animal leptospirosis

in Pitsanuloke Province, using Budhachinaraj Hospital as a center.

The studies included the followings:

1. Hemocultures ant serological examinations in all cases of

pyrexia of unknown origin both at the out-patient clinic and

admitted cases.

Z. Follow up to the po'sitive cases' residential areas to study

residual antibodies in apparently normal healthy people and

also serological studies in the dogs of the same areas.

3. Survey of residual leptospiral antibodies among general

population of Pitsanulok Province.
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Results

(1) Hemocultures and serological studies

During two months at the out patient clinic and in the medical

wards of Budhachinaraj Hospital, hemocultures were performed in 104

cases of pyrexia of unknown origin. Four specimens were positive with

the following serogroups: two L. autumnalis, one L. bataviae and one

L. grippotyphosa.

Serological determinations of 25 paired sera (in 25 cases out

of a total of 104 cases examined) yielded four positive rising agglutinin

titre cases, the serogroups of which were two L. hebdomadis,

one L. autumnalis and one L. wolffii.

From a total of eight positive cases, one case was positive by

hemoculture alone, four cases were positive by serological studies alone

(rising agglutinin titres) and three cases were positive both hemoculture

and serological confirmation.

From hemocultures and serological studies, thk results revealed

of at least five leptospiral serotypes were responsible for human leptospirosis

in the area of Pitsanulok Province.

(2) Follow up to the positive cases' residential ari.as

According to the availability of communication and transportation,

two cantons were visited. The results of preliminary investigation were

-ts follows.



A. Wungnok-Ann Canton (the patient suffering from L.hebdomadis)

Fourty three normal he'rlthy persons were examined serolcgizally

for residual antibodies with 13 positives (30. 23%), details were set out in

the table below:

Titre (Reciprocal) 1001 300 1, 000 3, 000 10, 0O0 30 000 Sub-Total

L. akiyami A 1 0 0 0 0 2

L.a ustralis 0 0 0 1 0 0

L. bataviae 0 0 1 0 0 0 1

L. canicola 0 00 0 0 0 0

T .grippotyphosa 0 0 0 0 0 0 0

L. hebdomadis 2 0 0 0 0 1

L. hyos 1 0 0 0 0 0 1

L. ictero 2 0 1 0 0 0 3

L. javanic-a 1 0 0 0 0 1

L.pyrogenes 0 0 0 0 0 0 0

L. wolffii 2 0 0 0 0 0 0

Tota 9 1 0 0 1
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Preliminary reiults of examinations of the dogs in this

Canton were as follows:-

Fourty dogs were examined serologically with 10 positives

(25%6). The serogroups involved were as follows: 4 L. icterohemorrhaaze,

3 L. hebdomadis one L. canicola, one L. gippotyphosa and one L. pyrogenes.

All positive dogs revealed -.n agglutinin titre of 1:100.

B. Ban-Grang Canton (Two positive cases, one suffering from

L. hebdomadis, and the other suffering from L. grippotyphosa).

Fourty four normal healthy persons were examined with six

positives (13. 6%), and all positive cases revealed an agglutinin titre of

1:100. The serogroups involved were as follows: 2 L. akivarnmi A,

2 L.pyrogenes, one L.hebdorn_-dis and one LI ýavanica.

The blood of the dogL in the Canton was collected and examined

for leptospirosis. The results are still in progress.

(3) Survey of residual leptospira_•antibod•_±:s arnong general population

of Pitsanulok Province.

451 specimens of bh od were cxarnined with 64 seropositives

(14. 2•76). From 416 males with 61 po~sitives (14. 77o) and 35 females with

3 positives (8. 6%). The folloving scrogroups were involved:

19 L. icterhemorrha"IaC, 17 L.akyardi A, 10 L.pyr.enes, 5 L.Javanica,

5 L. " _ tyhos,. 3 L. wolffii, one L, australis, one L. bntavtae, one

L. can!cola, one L. hebdomrdis, and one L.. hyou_.
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Discussion and Conclusion:

Among the general population of Pitsanulok Province, the

incidence of leptospirosis was about 15 percent (by serological examinations).

At Wangnok-Ann Canton, the incidence was 30 percent. The common

serogroup of leptospirae involved both in man and in dogs was L,, hebdomadis.

Thus Wangnok-Ann Canton may be considered as an endemic area of

leptospirosis in Pitsanulok Province.

From our previous studies, the three serotypes of leptospirae

isolated from rats of Pitsanulok Province were L. akiyami A (most common)

L.javanica and L. pyrogenes. The present study demonstrates that there

are many more serogroups of leptospirae in this province, and the animal

reservoir hosts should be thouroughly studied in the future.

6. HISTOPATHOLOGICAL STUDIES IN LEPTOSPIRAL HEPATITIS

During the past three years, we have performed liver biopsies

in 35 cases of leptospiral hepatitis at Vajira Municipal Hospital.

Thirty one males and four females with ages ranging from 17-49 years

were included in the present series. The serogroups of causative

organisms were as follows: L. bataviae, L. canicola, L.j.vanca,

L. icterohemorrhaglae, L. •iyarmi 4i, L. pyrogenes, L. gritp o !osa and

L._australis.

The followings were results of histopathological studies:

I. Loptospirnsis bataviae (2Ž cases)
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First week (nine specimnens)

rhe liver architecture was normal. The portal tracts in most

cases were normal, in some cases may show very slight inflammratory

cellular reaction. The predominant, cell type was polymorphonuclkar

leukocyte, lymphocyte and cosinophil were also seen in a certain cases.

Limiting plates were intact and most Af the sinusoids were also normal.

Ku~fier cells showed hypertrophy and phagocytosis (r. h. c. ) Intralobular

bile duct was normal.

Second week (eleven specimens)

The liver architecture was still preserved and the liver cells

were enlarged. There were lytic and eosinophilic necroses associated

with mononuclear cell reaction. In certain cases the e"sinophilic necr:csis

may be extreme with the formation of acidophilic bodies. The number of

binucleated cells was increased. The giant parenchymal cell may be seen.

Accumalation of bile pibgmcnt may also be seen in the cytoplasm of

parnenchymal cells. The Kupffer cells were promir.ent with r. b, c. and

bile pigment inside, There was congestion in most -f cntral sinusoidvs.

The central veins appeared normal. In only one specimen the liver

,%ppeared (-tty mctamorphosia (may be due to the previous f°-n:age .,f

the liver).
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Third and Fourth week (five specimens)

Liver architecture may le normal or some foci of reticul-in

collapse were seer.. i. mild degrec. of inflammatory cellular reaction

was a constant finding. Most of the cells were mononuclear with

-cc-ii-nally seen of lymphocyte or eosinophil. Binucleated parenchymal

cells may also be seen but were not numerous.

Fourth week (cne specimen)

There were only minimal non specifi,; changes of the liver.

II. Lepto.uirosis canicola (five cases).

First week (one specimen)

Only pu,:ttl tracts showed very slight inflammatory reactiod.

Second week (four specimcns)

The liver arch'tecture was well preserved. Both lytic and

esinophilic necroses were seen. Cellular reaction was composed of

mononuclear, polymorphorucle-ir nnd cosinophil cells. Kupffer cells

w,•rc prorminent with iron and bile pigmnent insidc. ,,ccurnzrulation of

ir-,n w-.s alo, slen in thL, cytnpl.srm Df parenchyrn:ml cells.

Third week (thre,,: sp,ý-cirnens)

Ther,, w a% ,%n incrcase: in number of bintclc,%ted liver cells

with -. mrild dcgr,- of iJfIhninmat )ry cellular reaction.
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III. Leptoslirosis javanica (two cases)

Second week (two specimens)

The liver architecture was preserved, and the liver cells

were enlarged. Eosinophilic necrosis was present. Bile stasis appeared

in a diffuse fine granular form in the liver cytoplasm. Cellular

infiltration was seen and most of the cells were mononuclear.

Eosinophils and lymphocytes werc also occasionally seen. Iron and

bile pigment were seen in the Kupffer cells.

Fourth week (one specimen)

The liver architecture was slightly changed. Only congestion

and cloudy swelling of the liver cells were seen.

IV. let sp.i•roi ejs (one case)

This case, the biopsies were made during the second and

the fifth week.

Second week

The liver architecture w.% preserved. The liver cells were

enlarged with the irregultrityof their sizes. Biniucleated liver cells

were seen. Kupffir cells were hypertrophy and showed phagocytosis.

The livor culls showed markcd changes, including ballooning of the

pl-rcnchyrrc.tous with diffuse sm-.ll greenish drnplets in the cytorlsmn.

Bile throunbi in can.aliculi and lakin c)f bile were also sCee. (This c.ac

was cl.nanified clinc.illy % svc.re cnse).
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Fifth week

The lesion was aLn(st sabsid,,d, only non specific minimal

change was seen.

V. Leptospirosis akiyami A (two caces)

One case was studied twice, the first and the third week

specimens. (Case No.1).

First week (Case No. 1)

The liver architecture was preserved. Limiting plates were

intact and the liver was congested. There were cellular infiltrations

and most of the cells were polymorphonuclear and mononuclear

letvkocyte s.

Third week (case No. 1',

The liver architecture was also preserved. Liver was

congested and the sizes of livei" nuclei were varied. Slight accumulation

of iron in the Kupffer cells were seon.

Second week (Case No. 2)

The liver was congestcd and showed fatty metz.morphosis.

The liver architc;:ture wns well preserved witS scattcr.-d cellular

infiltratinii. M,,nst ')f the inf•Iti'ate(l cells were mononuclear cell.

The liver cells were cnlarged %nd sorme showed multinuclhatvd. The

Kupffer collb were przininent and showc--jf' "yt'i



VI. Leptospirosis icterohemorrhagiae (one case)

Second wcek

The lier architecture was preserved. The liver cells showed

congestion and irr,.ogularity in sizes. Foci of cosinophilic necrosis

were present. There was a moderate degree of mononuclear cell

infiltration around the portal area. Accumulation of iron and bile

pigment were se3n in the liver cell parenchyma. Binucleated cells were

also present.

VII. Leptospirosis grippotyphosa (one case)

Second week

Only congestion and minimal changes were seen.

VIII. Leptospirosis australis A (one case)

Second week

The liver revealed edema and congestion. The liver

architccture was still preserved. The number of binucleated cells was

increased. The Kupffer cells were prominent, There was congestion

in most of central sinusoids and the central vein revealed normal.

No cellular infiltration wis seen.

Conclus9`on

l iqtopathorn)ic-l changn9s of tht; liver in thirty five cases

of hun-vm leptospirosis werc studied. Tw:enty two c-%ses suffered from
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L. bataviae, five cases from L. canicola, two cases each from L_.Javanica
and L.,ai¥arn.A, one case each from ;. progen1es, L.icterohemorrhagiae

L._grippotyphosa and L. australis A. The histopathologic changes in

our series were not seriously impaired. During the fourth and the fifth

week, the changes were very slight. The liver functions in most cases

returned to normal by the end of the third week and during the fourth week.

7. LEPTOSPIROSIS IN RATS. DOGS AND SWINE IN FIVE MAJOR

PARTS OF THAILAND.

In the Final Progress Report No. I, we showed the results

of the investigations on the animal leptospirosis in many provinces of

five major parts of Thailand, and since then the work has been continuously

carried on. The summary of all of the results is as follows:-



CENTRAL AREA

(1) Rats

No. Province No. of Species* No. positive Terotyping ofI rats of rats Il lture 1 Sewo the isolates

439 bataviae,

1. Bangkok 1, 252 5 537/1252 338/903 97 javanica and
1 akiyami A

16 javanica,
2. Ayudya 150 4 19/143 8/150 2 bataviae and

1 pyrogenes

11 batavia e,

3. Saraburi 110 6 13/110 1/109 1 hebdomadis
and 1 pygoenes

27 bataviae,

4. Rajburi 98 6 33/92 17/87 10 javanica and
2 pomona

12 bataviae and5. Petchburi 91 6 13/87 7/85

1 javanica

6. Kanchanaburi 75 6 6/72 11/75 6 akiyami A

25 bataviae
7. Supanburi 75 5 42/68 13/75 10 akiyami A and

7 javanica

32 bataviae,

8. Singhburi 131 4 52/125 15/130 18 jaanica and
2 akiyami A

9. Nontburi 71 3 9/69 6/69 6 bataviae and
3 javania.

10. Smutsakoc 103 4 43/103 24/100 . .and
5 j av-anica

11. Nakonsawan 49 4 1/49 1/45 1 javanica

12. Uthaidani 68 5 3/68 15/68
___1 javanica

* Species of rate :1, 356 R. norvegjicus. 300 R. rattus, 192 B. indica,

145 R.exulants, 88 Mua. musculus, 87 Sancus nmurtnus, 100 B benqaleni s

4 berdmorei, and 1 R~raiYah.
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Summary and Conclusion

From 2, 273 rats trapped from 12 provinces of central

Thailand (12 out of 19 provinces), R.norvegicus was the most prevalent

rat species trapped from the down town area. Among 776 isolates

obtained from kidney cultures, the organisms were identified as 592

L. bataviae, 159 L. javanica, 21 L. akiyarni A., 2 L. pyrogenes,

1 L. hebdomadin and 1 L. pomona. The higher percentage of isolations

(776 out of 2138) in comparison with lower percentage of serological

positives (446 out of 1898) may indicate that the rats in Central

Thailand are potential carrier hosts of leptospirosis.
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(2) Dogs

No. Sero. pos. doga
No. Province No. S0 Serogroup Involved**- Province__ exam. No. ____.....

1 Bangkok* 1157 632 54. 6 420B, 16j, 24C, 8Ak,

71, and 6Py.

2 Ayuthya 67 13 19.3 12C and 1B.

3 Saraburi 73 15 20.0 8C, 51, and '2Py.

4 Rajburi 101 12 11. 9 liB arnd 1C

5 Petchburi 61 10 16.4 2C, ZJS 2Py, 2W, IH,
and 1 I.

6 Kanchanaburi 105 21 20.0 16C and 5 Py.

7 Supanburi 62 7 11. 3 3C, 2 I, 1G and IPo.

8 Singhburi 72 4 5.6 3C and 1B.

9 Nonthburi 42 20 47.6 18C, 1 I and 1Py.

10 Samut-akon 62 14 22.6 7J, 5B, 1C and IG.

11 Nakonsawan 80 18 22.5 160, I I, atd 1 P7 .

12 Uthaidhani I 83 I 8 9.6 3G, laustralis, I I,
kideand 1 wolffi

In Bangkok City, kidney cultures were performed in 163 dogs with 13
positives (87%).

*4 Ak t, akiyami A, B = bataviae, C = canicoija
I icteroherrorrhagiae, J = javanica, Py u pyrogenes.
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Summary and Conclusion

In Bangkok City and the nearby Nonthburi Province, the

incidence of canine leptospirosis was considered to be high (over

40 per cent). L,. bataviae was the most cornmon serotype involved

in Bangkok area which was coincided with leptospirosis in rats of the

same area. Outside Bangkok City, L. canicola was the most common

serotype detected among the dogs. The low percentage of isolation

in comnarison with the high serological positive among the dogs in

Bangkok area (8% to 54. 6%) indicated that the dogs in Bangkok wer.-.

not potential carrier hosts.

(3) Swine

The swine killed at the Abattoir of Bangkok City were

obtained from many provinces of Central Thailand. Isolations of

leptospirae from kidney cultures of the swine killed at the Bangkok

Abattoir were performed. Four out of 219 aninmals were positive

(1. 8%). All isolates were identified as L.Pomona.
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The details of serologic studies are as follows:

No. Sero

No.) Provnce No. rosm Serogroup Involved
exam. o.

1 Ayuthya 51 3 6.0 I Ak, 1 C and 1 J.

2 Saraburi 56 3.6 2 Ak.

3 Rajburi 108 5 4.6 3 B, i Po and 1 C

4 Petchburi 47 0 0 0

5 Kanchnaburi 48 3 6.2 2 H and 1 Po

6 Supanburi 34 2 6.0 z Po.

7 Singhburi 8 0 0 0

8 Samutsakon 22 2 9.0 2 B.

9 Uthaidhani 42 2 4.8 1 Po and 1 C.

Surn ary.and Conclusion

The incidence of leptospirosis in swine of Central Thailand

was considered to be low. The common serogroups involved were

Ljbataviae and Ltpomona. Isolations of the organisms from kidney

cultures in the swine of the Bangkok Abattoir was sucessful in

only 1. 8 percent, thus the swine should be considercd as unsignificant

carrier host of leptospirosis in Central Thailand.

L•
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II. North Thailand

(1) Rats

No. Province No. of Species* No. positive Serotyping of
rats of rats Culture Serolo.* isolates

1 Pitsanulok 293 5 61/279 15/177 50 Lak_.ymjiA,
S L .iavanica,
1 L__[rgoK•ne .

and two were
lost.

2 Sukhothai 174 4 16/144 2/174 14 L. akivarniA,
1 L. hebdomadis
and
1 L. avanica!.

3 Chiengmai 123 3 32/123 24 L.ayanica,
1 L,_hebdomadis
and seven were
lost.

Uttaradit 116 7 9/112 5/115 8 Lakiarr.i
and 1 L. ictero-
hemorrha' ae.

5 Prae 73 4 3/71 1/73 all javanica

6 Nan 96 4 2/92 2/96 1 L.jkavanica
and
1 Lw~olffii

7 Lampang 48 0/47 1/47

* 453 B. indica, 224 R. rattus sp., 14 B. bengalcnsis, 65 R. exulans,
43 Mus musculus, 16 R.ra .h , 6 R. sabanus, 1 R. berdmorei and
I R.bowersi.

= not done.
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Summary and Conclusion

In the provinces of North Thailand, no Rattus norvegicus

was trapped. Bandicota (field rats) were most common in all

provinces. L.aakiyami A and L.jav'aica were most prevalent among

the rats of those provinces. The results showed fairly high percentage

of positive kidney cultures as compare with low serlogical positives.

Thus the rats of northern provinces were considered as potential

carrier hosts.

(2) DPA

No. Province No. Seropositive dog Serogroup Involved*

exam. No. % __

1 Pitsanulok 1 100 18 18 16C and 2Py.

2 Sukhothai 100 13 13 7C, 3Py, lAk and 1U.

3 Chiengmai 51 29 56.8 13 I, 7H, 5C, 2B, and 2J.

4 Uttaradit 81 14 17.3 12C, lPy and lAk.

5 Prae 84 15 17.8 12C, 2G, and 1 Hy.

6 Nan 87 5 5.7 2W, 1C, lAk and 13.

7 Lampang 79 13 16.5 8W, 4C, and I G.

* Ak = tkiyami A, R = batavie, C = canicola, G a grijpotyphosa,

H= hebdornadis, Hy- hyos, I a icterohemorrhagiae,

J 1 Ns. Py z py.roPgene 1, W= wolffii.
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Summary and Conclusion

The incidence of canine leptospirosis in the northern part

of Thailand was considered to be high only in Chiengmai Province.

The most corn -non serogroup involved in many provinces was

L_,_nicola. From Chiengmai survey in 1965, L. icterohemorrhauiae

was commonly found and it was coincided with those human leptospirosis

at the same period, Lepjtospjirosis icterohemorrhagiae being the most

common infection found in Chiengmai Hospital.

(3) Swine

, No. Seropositive Serogroup
No.I Province exam. No Involved.

1 Pitsanulok 100 1 1 IPo

2 Sukhothai 20 0 0 0

3 Uttaradit 61 9 14.7 7Po, lB and 1 1.

4 Prae 71 9 12. 7 3B, 2 I. IH, 1G,
lPo, and 1J.

5 Nan 60 4 6.7 2 1, IG. and lB.

6 Lampang 72 13 16.5 8W, 4C and IG.

Summary and Conclusion

Leptospirosis in swine of the northern provinces was considered

to be low. L.pomona and L.wolffit were the most common serogroups.

involved.
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III. Northeast Thailand

No. of Species* No. positive Serotyping of

No. Province rats of rats Culture Serology isolates

1 Nakonraj sirna 88 3 6/85 0/83 All L, xvnt.

2 Chaipum 90 5 2/87 0/86 All L akiyamiA_.

3 Khon Khaen 441 5 80/378 19/441 66 L.javanicap
11 L.2yro _ees,

and 3 L. australis

4 Udornthani 102 3 9/87 1/102 All Ljavanica_

560 Rjrttus, 63 Rexulans, 56 B*indica, 28 R.rajiah, 7 B. bengalensis
and 7 R. berdmorei.

Sgmry and qConclusion

In four out of fifteen provinces of the Northeast Thailandp

tht. incidence of leptospirosis in rats w-s considered to be low with

the exception of Khon Khaen province. The most prevalent serotype

waa L.javanica, and R. rattus was the most common rat !.pecies trapped

in Northeast Thailand.
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(2) -Dog r

No. Province NoeNxamdos Serogroup Involved**
No. 0

1 N-akonraj sima 60 0 0 0

2 Chaipum 60 6 10 31, 2J. and 1 Hy.

3 Khonkan 150 6 4 2 I1 2C. lAu and 1J.

4 Udornthani 80 1 1.7 1C.

** Au = australis, C = canicola, I icterohemorrhagiae,
J = javanica and Hym hyois.

Summary and Conclusion

The incidence of canine leptospirosis in the four northeast

provinces was considereI to be very low in comparison with the central

and northern areas of Thailand.
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IV. East Thailand

(1) Rat

No. positive
No. Province No. of Species* 1Serotyping of the

rats of rats uluesoog' isolates

I Cholburi 238 6 44/ 221 138/183 38 bataviaeD,
3 pyrogcmncs,
1 grlippoty hopsa,
1 icterohernorrha..
giae and 1 ja-anica

2 Rayong 93 4 1/81 12/93 javanica

3 Chanburi 130 6 48/112 17/121 40 bataviae,
4javan~ica,

1 hebdo~madis and
1 sentot.

4 rd139 5 11/68 8/139 7 j!ýýicaj and

Saklyami A.

5 Nankonnayo4 580 8 58/467 37/580 2 6j.ca
13 lbataviae,
7 7heldornpi.'
4 yos, 3 ak-ýyalnilA,

2 Wolff ii, 1 pyro $nes.
I cterohernorr~hAg~ieI 'and 1 asentoA

6 PrAchinburji 83 5 58/62 10l/83 ? All b-ataviae

*65%' R. ratbige 2,., 199 R. norv 4;ius 130 BlindiLca, 101 Bbenjajeois,
59 R~berdnmorei, 52 R&.e xu 1-n a. 50 R. rajah, 19 Sancus rnurinus,
anid 3 R. saban.
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Sur;_ry and Conclu ion

In East Thailand, the incidence of leptospirosis in rats

of Cholburi and Chanburi provinces was considered to be high. In

otner four provinces, the incidences were low. R.norvegicus of

downtown areas harboured high percentage of L. bataviae which was

almost the same as found in Bangkok city. Nine serotypes of pathogenic

leptospirae were isolated from Nakonnayok province.

(2) P2_

No Province No. Sero. poe. dogs Serogroup Involved**

exam. No.--I-

1 Cholburi 112 26 23. 2 9B, 7G, 6 I, 3H and lAu.

2 Rayong 51 9 17.6 9 1.

Chanburi 75 12 16.0 4B, 4 1, 2C and 2H.

4 Trad 100 13 13. 0 5Bn 4Au, 2 1 and 23.

5 Nakonnayok 81 37 45.6 18 I, 7H, 3G, 3Ak, 2C,
ZPo, IB and IPy.

6 Prachinburi 51 12 23.5 4B, 3 I, 3H, 1G and 1 Au.

** .k akyarmiA, Au = australis, B bavtaiae, C = canico1la,
G = grippotyphosa, H= hebdomadis, I = icterohemorrhagiae,
S - ýavanicpt, Po = pomona, Py= pyrogenfes.
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Summary and Conclusion

The most common serogroups of leptospirae in the dogs of

East Thailand were found to be L. icterohemorrhagiae and L. bataviae.

(3) Swine

No. Province exNo. Seropositive Serogroup Involved
exam, No. _o

1 Rayong 13 0 0 0

2 Chanburi 73 4 5.5 3 bataviae and I hyos.

3 Trad 27 0 0 0

4 Prachinburi 33 4 12.1 3 bataviae and 1 ictero-
hemorrhagiae

Sununary and Conclusion

The incidence of leptospirosis in the swine of East Thailand

was considered to be very low.



- 35 -

V. South Thailand

(1) R-ats

No. Province No. of Species* No. positive Serotyping of the
rats of rats I isolatesCulture, Sero.

1 Chumpon 109 4 22/92 12/109 15 L.,icterohemorr-
4 eq 6 L.iavanica

and one was lost.

2 Ranong 96 6 20/72 6/96 15 L. javanica,
2 L.pyrogenes,
2 L. icterohemorr-
ha and
1 L. canicola.

3 Surathani 108 4 37/105 10/99 27 L4 bataviae,
10 L._avanica.

4 Nakonsithamraj 133 5 28/132 13/131 18 L, bataviae,
5 L. icterohemorr-

I' aiae. and
5 _L. javannica.

* 173 R. norvepicus, 131 Rjatiýus, 71 Sancus rnurinus, 42 R. exulans,
11 R. rajah, 7 R. berdmorei and 5 B. indica.

Summary and Conclusion

The incidence of leptospirosis in the rats of four provinces

of South Thailand was considered to be moderately high. L1b1staviAe,

L. icterohernorrhayiae and Lýjavnica wore the most common serotypes

isolated.
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(2) om

No. Sero.pos.dogsNoSerogroup Involved*
exam. No. _

1 Chumpon 63 10 15. 8 4C, UI, lAk and 1H.

2 Ranong 100 6 6 4W, IT, and IPy.

3 Surathani 100 12 12 7B, 3J, IHy, and 1W.

4 Nakcnsithamraj 100 10 10 9C. and 1 I.

Summary and Conclustion

The incidence of canine leptospirosi. in South Thailand was

considered to be low and Lqcanicola was the most prevalent serogroup

involved.

(3) Swine

No. Sero. pos. dogs.
No. Province No. - . Serogroup involved*,,

exam., No. % I

1 Chun~ron 77 6 7.8 2Ak, ZJ, IPo and lAu.

2 Ranong 87 7 8.0 3Po, 3Py and 1W

3 Nakornsitham- 21 3 14.3 WPo, IB and 1 1.
raj . .... ... . .

** Ak = a•lyamiA, Au = australis, B = bataviag. C u cmA-ni1•,,
H= hebdornadis I = icterohemorrhagiae, J = avanica.,

Po = pomona, Py = pyrolnes_, W wolffii.

"Summary and Conclusion

The incidence of leptospirosis in the swine of South Thailand

was also considered to be low.
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C. LABORATORY AND EXPERIMENTAL STUDIES

8. Pathogenesis of Leptospirosis javanica, icterohemorrhagiae

(Uttaradith stri and akiyami A (Uthaidhanee strain) in_

experimental hamsters.

To correlate the findings in human leptospirosis javanica we

then studied this serotype in animal experiments, and as we have

mentioned in our final progress report No. III (January 1968) that the

human Leptospirosis icterohemorrhapiae of Chiengma- was considered

to be severe in both clinical manifestations and mortality rate.

Unfortunately, last year we had no such isolate frorn Chiengmat Province

and we have tried L. icterohemorrhagiae from Nakorn Sritharnraj

province of South Thailand. This year we could not i~olate from

Chiengmai Province but we could isolate L. icterohemo- rhagiae from

Uttaradith Province of North Thailand. This province is not very far

from Chiengmai Province, we then tried again to study the pathogenesis

of such isolate. Further more, we also studied the pathogenesis of

L._akiyami.A from Uthaidhanee of Central Area to compare the pathological

changes with L. aiySfami A of Pitsanulok Province.

Material and Methods

We used the same technics as reported in our progress report

No. III. The results of our studies were as follows:

V' ________
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I. Leptospira javanica (Bangkok)

Culture and Serology

Sacrified Hemoculture Serology
after (he& rt blood) i Titre

24 hrs. + + + 0

48 hrs. + + + 0

72 hrs. + + + 0

96 hrs. + + + 0

120 hrs. + + + 0

After 144 hours the remaining animals died of leptospirosis, and

the cultivations were all contaminated.

Histopathology

Heart After 24, 48, 72, 96 and 120 hours, slight edema and

congestion wxere seen. There were hemorrhages between

muscle fibres in only one animal died of leptospirosis

after 114 hours.

Live'r After L4 hours, liver architecture was disrupted and the

liver cells were swallen.

After 48 hours, edema, congestion and scattered cellular

infiltration (most cells were monnnuclear cells) were noted.

After 72, 96. 120 hours, only edema and congestion were noted.
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Marked congestion and edema, focal necrosis and

cellular infiltration, presence of acidophilic cells and Kupffer cells

proliferation were noted in one animal died of the disease after 144 hours.

Kidney After 24, 48 hours, edema, congestion, hydropic

degeneration of the epithelial lining of the tubules with

few hyaline cast were noted.

After 72, 96, 120 hours, atrophy and disappearance of

tubular elements of which were replaced by edematous

connective tissue were noted. Numerous tubules occluded

by casts were also noted.

The findings compatible with lower nephron nephrosis

were noted in three animals died of the disease after 144

and 168 hours.

Lung s After 24, 48, 72, 96 and 120 hours, only edema and

congestion were noted.

Interstitial pneumonitis was noted in three animals died

of the disease after 144 and 168 hours,

Coulusion: Leptospira javanica was virulent to hamsters. Histopatho-

logical changes of the vital organs were not remarkable.

These findings may confirm the findings in human cases

suffering from L. javanica of Bang t-It and Chicngmai that

most cases were considered to have mild clinical

manifestationsj.

LI



II. Leptospira icterohemorrhagiae (Uttaradith strain)

Culture and Serology

Sacrified Hemoculture Liver Kidney Serology
after (heart blood) __,_,reciprocal titre

24 hrs. + + + 0

48 hrs. 4 + + 0

72 hrs. + + + 0

96 hrs. + + + 0

120 hrs. + + + 30

Gross henorrhage The hemorrhages were found only in the lungs

after 24 hours in every sacrified animal throughout the experimental

period.

Hi stopathology

He-art After Z4, 18, 72 and 96 hours, only slight congestion

was seen. There were congestion and hemorrhage in

only one animal died of the disease after 120 hours.

Liver i-ifter 74 hours, liver architecture was disrupted and

the liver cells were swallen.

After '8 hours, the changes were more pionounced with

liver cells necrosis and himorrhagtes in some areas.

,,fter 72 and 96 hours, there were many areas of liver



cells necrosis and cellular infiltration. Most of

the infiltrated cells were lymphocytes and monocytes.

After 120 hours, in one animal died of the disease,

showed definite liver necrosis with diffuse cellular

infiltration. The infiltrated cells were mostly lymphocytes

and monocytes.

Kidney After 24 hours, there were congestion and cloudy

swelling of the tubule.

After 48 and 72 hours, there were edema, congestion,

and the tubular epithelium were swollen with few blood

casts in side.

After 96 hours, the kidney showed edema, congestion,

tubular necrosis with hyaline cast in the tubule.

After 120 hours, in the animal died of the disease the

findings were almost the same as seen in sacrified animal

after 96 hours.

L~unsý After 2-4 hours, there were congestion and few areas

of hctm-orrhagic spots, Slight edema of large bronchiole

was also seen.

After 48 and 72 hours, there were interstitial pneurnonititis

in some %reas ind hemorrhages were seen in many areas.

After 96 hours, the lungs showed definite changes of

edema, congestion, interstitial hemorrhage -nd preumonitl&
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After 120 hours, in the animal died of the disease,

marked interstitial hemorrhages and pneumunitis were seen.

Conclusion: Leptospira icterohemorrhaae (Uttaradith strain) was

virulent to hamsters. Histopathological changes of the

vital organs were remarkable, particularly in the lungs

and kidney. If Uttaradith strain is resembling the

Chiengmai strain (the same northern areas), we could

expect the changes in the lungs of human cases.



III. Leptospira akiyari A (Uthaidhanee strain).

Culture and Serology

Sacrified Hemoculture Liver Kidney Serology
after (heart blood) reciprocal titre

24 hrs. + + 0

18 hrs. + + + 0

72 hrs. + + + 0

96 hrs. + + + 0

120 hrs. + + + 0

Gross hemorrhage The hacrnorrhages were found only in the lungs

of every animal sacrified after 2-1 hours throughout the experimental

period.

Histopathology

Heart After 24, ,8, 72, 96 and 120 hours, no definite change

of the heart.

Liver After 2 " hours, there were congestion, cloudy swelling

and scattered cellular infiltration. Most of the cells were

neutrophils. The liver cell nuclei were varies in size

. shape.

.cafter 48 and 72 hours thc ch inges were almost the sainc

as aftcr 2 1 hours. The were also cellular infilttatij•r

around the central vein.
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AIfter 96 hours, the infiltrative cells around the portal

area and central v'.in were mostly mononuclear and plasrrn.-

cells. Some areas showed hemorrhages and the liver

nuclei showed variation in sizes.

After 120 hours, liver cells showed degenerative changes

and ctlls patterns were destroyed.

kidney After 24 ard 49 hours, only congestion and edema were seen.

After 72 hours, white cell casts ard hyaline casts were seen

in the tub•,ied. Some areas showed cellular infiltrations

with mononuclear cells.

After 96 hours, some are!as showed tubular necrosis.

AA.er 1ZO hours, some areas oi hemozrhages were seen,

and showed definite 1, bular necrosis.

Lungs After 24 and 48 hours, only edema and congestion were seen.

After 72 hourd, some areas of interstitial hemorrhages were

s k,

After 96 hours, interstitial pneumon,.tis was also seen.

After 120 hours, marked interstitial pncumonitis were seen

with many areas of interstitial hemorrhages, particularly

in the animaA die ' the disease after 120 hours.

Conc•sion: Lcpt-t-ira akiyarni -I (Uth.adhanec strairn) was virulent

to h.mstcrtr. Hictoplthological changes of the vital organs

were n.)t so remarkable as seen in Pitsai, I-k strain.

(in the report No, 11). Pits,-nutok strain was considcred to

bI( very high virulent to, human cases ,,f that area.
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9. A comparative serologi"cal investigation for the use of filter

paper as a transport medium

Our preliminary results in the semi-annual report (3-210-7p

July 1968) indicated that the dried blood filter papers kept at room

temperature showed slight deterioration of leptospiral antibodies during

tho. ,;ecund week. We have studied many cases more with different

serujtý, p and initial agglutinin titres. The studies were also extended to

the studies of hyperimmuned rabbits blood in order to compare the

results with human blood. The results are shown in Tables I-XIV.

T.1! T Leptoepirosis bataviae (human), initial agglutinin titre was 1:300

Dav:s a.fter Reciprocal Titres of leptospiral antibodiit
Papers kept Sera kept Sera keptat rourn temp. at + 40 C. at -20°C-

T 300 300 300

. 300 300 300

21 100 300 300

100 300 300

5 100 300 300

-2 100 300 300

100 300 300

neg. 100 300

nog. 100 300
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Table II Leptospirosis bataviae (human), initial agglutinin

titre was 1:1000,

Days after Reciprocal titres of leptospiral antibodies.

keeping Papers kept Sera k pt Sera kept

-,U temp. at + 40°C at -20 C.

7 1000 1000 1000

14 1060 1000 1000

21 1000 1000 1000

28 1000 1000 1000

35 1000 1000 1000

42 1000 1000 1000

49 1000 1000 1000

56 1000 1000 1000

63 300 1000 1000

70 300 1000 1000

77 300 1000 1000

84 I00 1000 I000

_ _ __ _ _ _ _ _ _ _ _
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Table LU. Leptospirosis bataviac (human) initial agglutinin titre

was 1:3, 000.

Days after Reciprocal Titres of leptospiral antibodies

keeping Papers kept Sera kept Sera kept
at room temp. at + 4°C. at -20 0 C.

7 3000 3000 3000

14 1000 3000 3000

21 1000 3000 3000

28 1000 3000 3000

35 300 3000 3000

42 300 3000 3000

49 100 3000 3000

56 100 3000 3000

63 neg. 1000 1000

70 neg. 1000 1000
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Table IV Leptospirosis javanica (human), initial agglutinin titre

was 1:300.

Days after Reciprocal Titres of leptospiral antiLodies

keeping Papers kept. Sera kept Sera kept

at room temn. at + 4 C= at -20'C.

7 300 300 300

14 300 300 '•00

21 300 300 300

28 300 300 300

35 100 300 300

42 100 300 300

49 100 300 300

63 100 300 300

70 neg. 300 300

77 neg. 300 100
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Table V. Leptospirosis akiyar(i A (human), initial agglutinin

titre was 1:300.

Reciprocal Titres of leptospiral antibodies
Liay a after

keeping Papers kept Sera hept Sera kept
at room temp. at + 4 C. at -20CC.

7 300 300 300

14 300 300 300

21 300 300 300

28 300 300 300

35 300 300 300

Z 300 300 300

49 300 300 300

56 100 300 300

63 100 300 300

70 neg. 300 300
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Table VI 1,*,ptospirosis australis ' b(human) initial agglutinin

titre was 1:1000.

Reciprocal Titres of leptospiral antibodiesDays after

keeping P-apers kept Sera kept Sera kept

-at room teonp. at + 4 C. at -?.0°C.

7 1000 1000 IOUO

14 1000 1000 1000

21 1000 1000 1000

23 1000 1000 1000

35 1000 1000 1000

42 1000 1000 1000

49 1000 1000 1000

5 6 1000 1000 10O0

63 1000 1000 1000

70 300 1000 1000

77 300 1000 1000

8, 300 1000 1000
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Table VII Leptospirosis canicola (human), initial agglutinin

tii.-? was 1:300,000.

Reciprocal Titres of leptospiral antibodies
Days after

keeping Papers kept Sera kept Sera kept
at room temp. at + 4"C. at -20 C.

7 300,000 300,000 300, 000

14 10, 000 100,000 300, 000

21 10,000 100, 000 30P, 000

28 10,000 100,000 100,000

35 1, 000 100, 000 100, 000

tz 1, 000 30, 000 100,000

49 300 30,000 30,000

56 300 30,000 30,000

63 100 10, 000 1.0, 000



Table VIII Leptospirosis bataviae- (rabbit), initial agglutinin

titre was 1:10, 000

Reciprocal Titres of leptospiral antibodies
Days after -_______

keeping Papers Kept Sera kept Sera kept

at roomtemn. i, ' . . .... at -200C.

7 10, 000 10,000 10,000

17 10, 000 10,000 10,000

21 10,000 10,000 10,000

28 10,000 10,000 10, 000

35 10, 000 10, OOC 10, 000

42 10,000 10,000 10, 000

49 10,000 10,000 1I0, 000

56 10,000 10,000 10,000

63 3,000 3,000 3,000

70 3,000 3,000 3,000

77 3,000 3,009 3,000

8- 3,000 3,000 3,000

9i 3,000 3, 000 3,001

98 3, 000 3. 300 3,000

I.05 1, 000 3, 000 3, 000

112 3,000 3, 00. 3, 103

11 3,, 3,000 . 3, OO0

II
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Table IX Leptospirosis javanic (rabbit), initial agglutinin

titre was 1-30L00

Days after Reciprocal Titres of leptospiral antibodie,3

keeping Papers kept Sera kept Sera kept

at room temp at + 40 C. ~ at -?oOC.

7 30,000 30,000 30,000

14 30,000 30, 000 30,000

21 30,000 30,000 30,000

28 10,000 30,000 30,000

35 10,000 30,000 30,000

'2 10,000 30, 000 30, 000

.9 10,000 30, 000 30,000

56 10,000 30,000 30,000

63 1'n, J00 30, 000 30, 000

70 10,000 3o,000 30. 000

77 10,030 30,000 30, 000

81 10, 000 30, 000 30, 00f
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Table X L.ptospirosis canicola (rabbit), initial agglutinin

titre was 1:10, 00

Days after.. Reciprocal Titres of leptespiral antibodies

keeping Papers kept Sera kept Sera kept
at room temp. at +40 C. at -20 C.

7 10,000 10,000 10,000

14 10, 000 10,000 10# 000

21 10.000 10, 00C 10, 000

28 3,000 10, 000 10, 000

35 3,000 10, 000 10, 000

42 3,000 10, 000 10, 000

49 1, 000 10, 000 10, 000

56 1, 000 10,000 10, 000

63 1,000 I0, 000 10, 000

70 1, 000 10, 000 I10,000

77 1, 000 10, 1000 !, 000

8;, 000 10,000 10, of)-

1, O;O 3,000 3, 000



Table XI Leptospirosis icterohemorrha iae (rabbit), initial

agglutinin titre was 1:100, 000

Days after Reciprocal Titres of leptospiral antibodies

keeping Papers kept Sera kept Sera kept
at room temp. at +4 0C. at -20°C.

7 100,000 100,000 100, 300

14 100, 000 100, 000 100, 000

21 100, 000 100,000 100, 000

28 100,000 100,000 100, 000

35 100, 000 100, 000 100, 000

42 100, 000 100,000 10c, 000

49 100, 000 100,000 100, 000

56 100,000 130,000 190, 00

63 30,000 I)0,000 100,000

70 30,000 100, 000 130, 000

77 SC, 000 100,000 100, 099

84 33, 000 1"0, .0 100, J00

9l 3:), OO) 100 c0 1n3 O)F)

98,• tz C, o:.•

2 I

11? -3', '•hi(j• i u0, "1) 3

.9 j 4 ! V
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Table XII Leptospirosis hebdomadis (rabbit), initial agglutinin

titre was 1:O1, 000

Days after Reciprocal Titres of leptospiral antibodies

keeping Papers kept Sera kept Sera kept
at room temp. at +40 C. at -20 0 C.

7 10, 000 10, 000 10, 000

14 10,000 10, 000 10, 000

21 10,000 10,000 10,000

28 3,000 '10, 000 10, 000

35 3,000 10,000 10,000

42 3,000 10, 000 10, 000

49 3,000 10,000 10, 000

56 3,000 10,000 10, 000

63 3,000 I0, 000 10, 000

70 3,000 10,00 0, 000

77 3,000 10, 000 10,000

84 3,000 10,000 10, 0O0

91 3,000 10, 000 10,000
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Table XMII Leptospirosis grippotyphosa (rabbit)$ initial

agglutinin titre was 1:3, 000

Days after Reoiprocal Titres of leptospiral antibodies

keeping Papers kept Sera kept Sera keptat room temp. at +4°C. at -20 0 C.

7 3,000 3,000 3,000

14 3,000 3,000 3,000

21 I 3,000 3,000 3,000

28 3,000 3,000 3,000

35 3,000 3,000 3,000

42 3,r000 3,000 3,000

49 3,000 3,000 3,000

56 3,000 3,000 3, C00

63 3,000 3,000 3,000

70 3,000 3,000 3,000

77 3,000 3,000 3,000

84 3,000 3,000 3,300

91 3,001 3,O00 3,000

98 1, 000 3,000 3, 000

105 1, 000 3,000 3, 000

112 1, 000 3,000 3, 0.11

119 30.) 1, .00 I , ,)00
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Table XIV. Leptospirosis wolifii_ (rabbit), initial agglutinin

titre was 1:10, 000

Days after Reciprocal Titres of leptospiral antibodies

keeping Papers kept Sera kept Sera kept
at room temp. at +4°C. at -20°C.

7 10, 000 10, 000 10, 000

14 10, 000 10, 000 10, 000

21 3, 000 10,000 10, 000

28 3, 000 10, 000 10, 000

35 3, 000 10, 000 10, 000

42 1, 000 3, 000 10, 000

49 1,000 3,000 10,000

56 1, 000 3,000 10, 000

63 1, 000 3,000 10,000

Discussion and Conclusion:

From our studies in dried blood on filter papers of

10 cases of human leptospirosis (suffering fron- six different scrogroups),

the results indicated that leptospiral antibodies showed no change wiih

in the first week when the papers were kept at room temperature.

Four out of ten. however, slightly deteriorated by the ond of second week.
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The other six specimens showed slight deterioration by the and of

third, fourth, fifth, eighth, ninth and tenth week respectively.

The antibodies could be detected up i:o the third week in only one

specimen, the other six specimenb vwere detected up to fifth, seventh,

eighth and ninth week. The remainders three lasted longer than ten weeks.

Fresh sera kept at +4°C, the leptospiral antibodies showed much more

stable and lasted much longer than the dried blood.

The studies of seven hyperimmuned rabbiis blood, the

leptospiral antibodies in dried blood on filter papers showed much inore

stable than human blood. Fresh sera of experimental rabbits showed

a little bit superior to dried blood for the stability of leptospiral

antibodies.

It is clear that "the dried blood filter paper method" is

reliable and practical for diagnosis of the disease in suspected cases

from provincial areas.
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10. PATHOGENIC LEPTOSPIRES DISCOVERED FROM. THAILAND

In the year 1951, B. Sundharagiati and S. Buspavanich

reported four different serotypes of leptospires irolated from human

cases in Bangkok Area. (3. Med. Aos. Thailand 34 : 1(1951). The four

isolates were sent to WHO/FAO Leptospira Reference Laboratory,

Amsterdam, Netherlands for identification. After thorough studies

by cross absorption tests, those isolates were identified as

(1) L.bataviae, (2) L. icterohemorrhagiae (M20), (3) L. rachmat and

(4) L. canicola.

During 1963 - 1964, many new serotypes were discovered

from htrrunn cases of Chiengmai Province, from rats of Pitsanuloke

Province, and from dogs of Bangkok Area. Those isolates were also

studied at the Amsterdam' a Leptospira Reference Laboratory.

The additional new serotypes were:

(5) L.javanica (Veldrat Bat. 46) from man and rats of

Chiengmai and Pitsanulok Provinces,

(6) "b.kiy&n.A from rats of Pltsanulok Province,

(7) L. saxkoebing from rats of Chieng-mai Province,

(8) L._bangkok D92 ,(Australll A group) from a dog of

Bangkok. It has been proved to be a newv scrotype and reported

elsowhere (Trop. geogr. Mecd. 17, 20. 19t0).
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Since 1965 unfil now, from hemocultures in human cases,

kidney cultures from rato of various provinces of Thailand and from

kidney cultures of swine, many hundred isolates were discovered.

The followings are additional new serotypes so far discovered in Thailand:

(9) L.pyrogenes from human cases of Bangkok and rats of

Cholburi Province.

00/)) L.opomona from swine of Bangkok's slaughter house.

(11) L. hyos from rats of Nakorn Nayok Province.

(12) L. sentot from rats of Nakorn Nayok Province.

(13) L. lora from rats of Khonkaen Province

(14) L. grippotyphosa from rats of Cholburi Province

(15) L. hebdomadis irom human cases of Cholburi Province and

from rats of Nakorn Nayok Province.

(16) L. icterohernorrhagiae (Mankarso) from rat of Cholburi

Prc vince.

(17) Icterohemorrhagiae (Wtjnberg) from rats of Ranong Province.

(18) L.wolffii frurn rats of Nakorn Nayok,

(19) L, schuffneri from rats of Ranong Province and

(20) L.CB:77, suspected to be a new serotype, because

the result of screening agglutination tests with various anti-era showed

no definite affinity. Cross nbsorption tests are boing studied at Amster-

dam's Leptospira Refercnce ,bz;rattory.
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Conclusion:

There were at least 20 serotypes of leptospirae so far

discovered in Thailand.

Those laptospirae were classified as belonged to 12 serogroups.

as cormpare with 14 uerogroupe of leptosptrae throughout the world.
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